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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve focus precision 
using a high frequency by detecting the frequency higher 
than the effective case of optical low-pass fiiter(LPF), 
canceling the function of this optical LPF before the 
focusing operation and switching a 2nd detector. 
SOLUTION: The spatial frequency component of an 
image is inputted to an imaging device 2 after the spatial 
frequency component higher than a fixed level is 
removed through an optical LPF 4. A converted video 
signal is sent to a 1st detector 9 at the time of a moving 
image mode by a signal controller 8, the high frequency 
of about 4MHz band is extracted by a band-pass filter 
and sent to a lens controller 1 1 and while using the high 
frequency component from the 1st detector 9 and the 

information of lens position detector 12, a lens group 1 is controlled by a motor 13 and 
focused. In the case of high resolution mode, the optical LPF on the rotation side is rotated at 
a prescribed angle by an optical LPF rotating mechanism 4, and the high frequency 
component of spatial frequency is prevented from being attenuated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] a focus ~ with a controllable lens unit and an optical image refraction means to make the 
optical image obtained from said lens unit refracted The optical low pass filter from which the high 
region signal component of the optical video signal acquired from said optical image refraction means is 
removed, The image sensor which changes an optical video signal into an electrical signal, and a signal- 
processing means to perform various kinds of signal processing to the electrical signal acquired from 
said image sensor, and to generate a luminance signal and a color-difference signal are provided. The 
usual dynamic-image mode. In the image pick-up equipment which can choose the highly minute image 
mode which can picturize a highly minute image by changing said optical image refraction means, and 
picturizing two or more images, and compounding these images An optical low-pass property 
modification means to change the cut-off frequency field of said optical low pass filter, The high 
periphery detection means for changing a detection band freely about said luminance signal, and 
detecting a high frequency component is added. A cut-off frequency field is changed with said optical 
low-pass property modification means in said cine mode and highly minute mode. Furthermore, image 
pick-up equipment characterized by performing focal control of said lens unit from the RF information 
which a detection band is also changed with said high periphery detection means, and is acquired. 
[Claim 2] Image pick-up equipment according to claim 1 characterized by changing the optical path by 
which outgoing radiation is carried out to said image sensor by constituting light transmission 
monotonous glass from on a pivotable and shaft parallel to the horizontal direction of said image sensor 
pivotable on a shaft parallel to the perpendicular direction of said image sensor on an optical-axis 
principal plane, and carrying out specified quantity rotation of said light transmission monotonous glass 
as said optical image refraction means according to the horizontal and perpendicular pixel size of said 
image sensor. 

[Claim 3] Image pick-up equipment according to claim 1 characterized by changing a cut-off 
characteristic by having the optical low pass filter which consists of the 1st Xtal birefringent plate made 
to fix at right angles to an optical axis as said optical low-pass property modification means, and the 2nd 
Xtal birefringent plate pivotable centering on an optical axis, and rotating said 2nd Xtal birefringent 
plate. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to image pick-up equipments, such as a video camera. 
[0002] 

[Description of the Prior Art] In recent years, the video camera is widely used as a picture input device 
for computers, and the system which combined the video camera, the computer, etc. especially (for 
example, a personal computer and a workstation) is being used as the object for DTP, or the electronic 
mail and the object for video conference systems of an image. 

[0003] Also in it, the picture input device became recent years, the thing of high resolving which was 
conscious of HDTV especially was developed, using them, edit of an image was performed the inside of 
a sentence, and an informational exchange came to be performed by the high-definition image. 
[0004] However, as the number of pixels of the image sensor of many present video cameras, a 250,000 
to about 400,000 pixels object is in use, and it is difficult to acquire high-definition image quality, and 
cannot respond to HDTV. Moreover, as a special application, although the video camera of high 
resolution was also commercialized by the part, since CCD (image sensor) was very expensive, it had 
become a serious failure for spreading as a general public welfare device. 

[0005] however, the system which attains high resolution although it is a still picture by making the 
optical information which becomes recent years, uses parallel monotonous glass into a lens system using 
about 400,000-pixel CCD, shifts an optical path, and carries out incidence to CCD increase 
al. of CCD ~ it depends for carrying out ~ high definition - it is-izing. The high-definition input device 
which can respond to HDTV by this is also becoming a low price. 

[0006] Moreover, since only still picture photography can perform high resolution photography as 
mentioned above, the video camera which can be switched so that an animation can be photoed in the 
conventional resolution has been commercialized. 

[0007] The video camera which has a conventional cine mode and high resolution mode consisted of 
above backgrounds like drawing 3. Drawing 3 is the block diagram showing the configuration of the 
video camera which has a conventional cine mode and high resolution mode. In this drawing, 301 is a 
lens group and leads the optical image firom a photographic subject to CCDS 02 as an image sensor, the 
rolling-mechanism section for parallel monotonous glass equipment and 304 to rotate the optical low 
pass filter by the side of rotation, and for CCD from which 302 changes optical image information into 
an electrical signal, and 303 rotate the optical low pass filter 304 by the side of rotation, as for 305 ~ it 
is ~ the center section ~ the optical low pass filter 304 by the side of rotation ~ a core [ optical axis ] ~ 
the range of a predetermined include angle ~ being pivotable (the inside of drawing, the direction of c) - 
- it is held. 306 is the optical low pass filter of a fixed side. 

[0008] A (analog) / D (digital) conversion is carried out to the output signal (analog signal) of CCD302 
which 307 is a signal processor and was inputted. Change into a digital signal and the signal for three 
lines is generated using IH delay line. From now on, matrix processing will generate each chrominance 
signal of RGB (red, green, blue), time division multiple processing is carried out, white balance 
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processing and gamma correction processing are performed further, and each chrominance signal and 
luminance signal of R-Y, B-Y, and Y are generated by color difference matrix processing. Moreover, 
about a luminance signal Y, level and vertical aperture **** are performed and a video signal is 
outputted. 308 is detection equipment which detects a signal required for focus doubling, and detects 
and extracts a high region frequency (usually about 4MHz) from a video signal according to the cut-off 
characteristic of the optical low pass filter 304,306. 309 is a lens control unit, it drives the lens group 
301 for the information from detection equipment 308, doubles a focus by the mountain-climbing 
method, and supplies it to the microcomputer (microcomputer) which does not integrate with and 
illustrate only the digital signal corresponding to a measurement zone for the information inputted from 
detection equipment 308. The motor 31 1 which adds this integral value by the 1 field, extracts it, and is 
later mentioned with reference to information etc. is controlled by this microcomputer, and a focus is 
doubled. The lens location detection equipment with which 310 detects the location of the lens group 
301, and 31 1 are the motors for making the lens group 301 drive. 

[0009] In drawing 3, when photoing the image by which incidence was carried out from the lens group 
301, the optical low pass filter 304 is passed, the spatial-frequency component of the RF more than fixed 
is removed, and the spatial-frequency component of an image is inputted into CCD302. The image 
changed into the electrical signal by CCD302 is changed into a video signal with signal place equipment 
307. A high frequency component required for focusing is detected by detection equipment 308 from 
this changed video signal, and a focus is doubled with a control procedure like drawing 9 which the lens 
control unit 309 controls the lens group 301 by the motor 311, and is later mentioned from the 
information on that signal and lens location detection equipment 310. 

[0010] Next, the principle of operation of parallel monotonous glass equipment 303 is explained using 

drawing 4. 

[001 1] The parallel monotonous glass 401 of drawing in which, as for drawing 4 (a), the parallel 
monotonous glass 401 of parallel monotonous glass equipment 303 shows the condition of being located 
in parallel (inside of the same flat surface) to an optical-axis principal plane, and drawing 4 (b) is 
drawing showing the condition of having carried out include-angle theta displacement from the 
condition of drawing 4 (a). In drawing 4 (a) and (b), the parallel monotonous glass with which 401 has 
thickness d in the direction of an optical axis, the incident light which carries out incidence of 402 to 
parallel monotonous glass 401., and 403 are outgoing radiation light which carries out outgoing radiation 
from parallel monotonous glass 401. 

[0012] Generally the amount of gaps of an optical path with parallel monotonous glass 401 is expressed 
with the following type. 

[0013] delta= (1-(1-/N) -(cosphi/cosphi')} and d-SINphi) 

N: The refractive index phi of parallel monotonous glass : the angle which incident light and a field 
normal make (incident angle) 

the angle which an incident-ray side normal makes inside phi':parallel monotonous glass ~ here, from 
the incident angle phi being cos phi=cos phi'SIN phi=phi, when very small There is relation of delta= (1- 
1/N), d-phi ldelta= (1-1/N), and d-phi 2phi2=phiH-theta which can be expressed with an easy 
approximate expression like a degree type. When parallel monotonous glass 401 does the include-angle 
theta inclination of according to the condition of drawing 4 (a), optical-path variation deltas of [the 
condition of drawing 4 (b)] is delta s=delta 2-deltal=(l-l/N) -d- (phi2-phil). 
= It becomes 1-1/N and d-theta. 

[0014] Next, the pixel array and the example of opening of an image sensor 302 are explained using 
drawing 5. In drawing 5 (a), H shows the level actuation direction and V shows the perpendicular 
actuation direction, respectively. 

[0015] Yellow color filter Y and magenta color filter M are arranged in two one side of level Rhine 
which adjoins mutually [ the direction of a horizontal scarming ] by turns at intervals of [ ph ] the pixel 
of the direction of the level operating line, and cyanogen color filter C and Green color filter G is 
arranged in another side by turns at intervals of the pixel of ph. Moreover, yellow color filter Y and 
cyanogen color filter C are arranged in one side of the vertical lines which adjoin mutually [ the 
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direction of a vertical scanning ] by turns at intervals of [ pv ] a pixel, and magenta color filter M and 
Green color filter G are arranged in another side by turns at intervals of [ pv ] the pixel. The above 
mentioned parallel monotonous glass 401 an include-angle theta inclination here when carrying out If 
thickness d of parallel monotonous glass 401 is set up so that the amount of gaps of the image may be 
set to 1/2 pixel, i.e., (1/2), -ph, and (1/2) -pv As shown in drawing 5 (b), horizontally, 4 times, by 4 
times of matrices, 16 time image information can be obtained perpendicularly and high resolution-ization 
can be attained using conventional CCD302 to it. 

[0016] As mentioned above, in high resolution mode, the sampling frequency of CCD302 doubles 
seemingly by performing pixel ****** of CCD302. Therefore, at the time of usual, it stops needing the 
RF removal function of the spatial frequency of the optical low pass filter which "the clinch noise of a 
high frequency component" generated with the property of a sampling of CCD302 stops occurring, and 
is used there, and it will suffer a loss in the signal of a high frequency component on the contrary. 
[0017] Therefore, the optical low pass filter 304 which has the function which cancels the function of an 
optical low pass filter only when it switches to high resolution mode was constituted like drawing 6 and 
drawing 7. 

[0018] the rolling-mechanism section for 304 to rotate the optical low pass filter by the side of rotation, 
and for 305 rotate the optical low pass filter 304 by the side of rotation in drawing 6 and drawing 7, ~ it 
is ~ the center section ~ the optical low pass filter 304 by the side of rotation ~ a core [ optical axis ] ~ 
the range of a predetermined include angle ~ being pivotable (the inside of drawing, tiie direction of c) - 
- it is held. 306 is the optical low pass filter of a fixed side. As for the optical low pass filter 304 by the 
side of rotation, the decomposition direction (the direction of an extraordinary ray) of ****** is usually 
in the condition of 135 degrees to the horizontal plane. Moreover, as for the optical low pass filter 306 
of a fixed side, the decomposition direction (the direction of an extraordinary ray) of ****** is usually 
in the condition of 0 times (level) to the horizontal plane. 

[0019] In tiie state of drawing 6 and drawing 7, it is **** to which the cut-off frequency band of spatial 
frequency was resfricted for the horizontal component and the perpendicular direction component, and if 
the optical low pass filter 304 whole is rotated 45 degrees centering on a photography optical axis in 
order to cancel the function of the optical low pass filter 304 in drawing 6 and a circuit like drawing 7, it 
will be in the condition that the vertical component was canceled, and it is known that attenuation of the 
high-frequency component of spatial frequency can be prevented ( JP,7-245762,A). 
[0020] Drawing 8 is drawing showing the high frequency component contained in the video signal 
extracted with detection equipment 308, and focal physical relationship, as actuation, if focal actuation 
is started, will move the lens group 301 in the direction of arbitration, and will investigate the change in 
a high frequency component (@ of drawing 8). And if the high frequency component is increasing and it 
is decreasing in the direction, it will judge that a focusing point exists in hard flow, and the lens group 
301 will be rotated. And a high frequency component serves as max at a focusing point. 
[0021] Drawing 9 is a flow chart which shows the control procedure which performs focusing control by 
the above-mentioned method. A motor 3 1 1 is operated in the direction of arbitration at step S901 of this 
drawing, and the change in a high frequency component is judged at the following step S902. And when 
the high frequency component is increasing, a high frequency component is detected with detection 
equipment 308 at step S904. Moreover, when the high frequency component is not increasing, after 
carrying out inverse rotation of the motor 31 1 at step S903, a high frequency component is detected with 
detection equipment 308 at said step S904. Next, the change in a RF is judged at step S905. And when 
the high frequency component is increasing, it returns to said step S904, and a high frequency 
component is detected with detection equipment 308. Moreover, when the high frequency component is 
not increasing, after returning the rotation location of a motor 3 1 1 to the condition in front of 1 step and 
doubling a focus, this processing actuation is ended. 

[0022] Drawing 10 is a flow chart which shows a confrol procedure of operation until it takes a 
photograph in the high resolution mode in conventional image pick-up equipment. In this drawing, after 
switch to high resolution mode at step SI 001, doubling a focus at step SI 002, canceling the function of 
the optical low pass filter 304 at step SI 003, moving parallel monotonous glass 401 at step SI 004 and 
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performing high resolution photography, this processing actuation is ended. The procedure of doubling a 
focus in said step SI 002 is the same as the cine mode mentioned above, and after doubling a focus, high 
definition can be obtained by canceling the fimction of the optical low pass filter 304, and performing 1- 
pixel ****** to the pixel of CCD302 with parallel monotonous glass 401. 
[0023] 

[Problem(s) to be Solved by the Invention] However, if it picturizes in high resolution mode, since 
resolution will double [ about ] with equipment conventionally [ above ], the error of a focus minute like 
it does not become a problem by the cine mode at the time of an image pick-up poses a problem. 
[0024] The place which it was made in order that this invention might cancel the trouble which the Prior 
art mentioned above has, and is made into the purpose is offering the image pick-up equipment which 
has a good automatic-focusing function, when a photograph is being taken in high resolution mode. 
[0025] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image pick-up 
equipment of this invention according to claim 1 a focus ~ with a controllable lens unit and an optical 
image refraction means to make the optical image obtained from said lens unit refracted The optical low 
pass filter from which the high region signal component of the optical video signal acquired from said 
optical image refraction means is removed, The image sensor which changes an optical video signal into 
an electrical signal, and a signal-processing means to perform various kinds of signal processing to the 
electrical signal acquired from said image sensor, and to generate a luminance signal and a color- 
difference signal are provided. The usual dynamic-image mode, In the image pick-up equipment which 
can choose the highly minute image mode which can picturize a highly minute image by changing said 
optical image refraction means, and picturizing two or more images, and compounding these images An 
optical low-pass property modification means to change the cut-off frequency field of said optical low 
pass filter, The high periphery detection means for changing a detection band freely about said 
luminance signal, and detecting a high frequency component is added. A cut-off frequency field is 
changed with said optical low-pass property modification means in said cine mode and highly minute 
mode. Furthermore, from the RF information which a detection band is also changed with said high 
periphery detection means, and is acquired, it is characterized by performing focal control of said lens 
unit. 

[0026] In order to attain the above-mentioned purpose, moreover, the image pick-up equipment of this 
invention according to claim 2 In image pick-up equipment according to claim 1 , light transmission 
monotonous glass is constituted from on a pivotable and shaft parallel to the horizontal direction of said 
image sensor pivotable as said optical image refraction means on a shaft parallel to the perpendicular 
direction of said image sensor on an optical-axis principal plane. It is characterized by changing the 
optical path by which outgoing radiation is carried out to said image sensor by carrying out specified 
quantity rotation of said light transmission monotonous glass according to the horizontal and 
perpendicular pixel size of said image sensor. 

[0027] Furthermore, in order to attain the above-mentioned purpose, in image pick-up equipment 
according to claim 1, the image pick-up equipment of this invention according to claim 3 is equipped 

with the optical low pass filter which consists of the 1st Xtal birefringent plate made to fix at right 
angles to an optical axis as said optical low-pass property modification means, and the 2nd Xtal 
birefringent plate pivotable centering on an optical axis, and is characterized by changing a cut-off 
characteristic by rotating said 2nd Xtal birefringent plate. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based 
on drawing 1 and drawing 2 . Drawing 1 is the block diagram showing the outline configuration of the 
image pick-up equipment which has a cine-mode function concerning the gestalt of 1 operation of this 
invention, and a high resolution mode function. In this drawing, CCD for a lens group for 1 to lead the 
optical image from a photographic subject to CCD (image sensor)2 and 2 to change optical image 
information into an electrical signal and 3 are parallel monotonous glass equipment, and have pivotable 
parallel monotonous glass 3 a to the perpendicular direction (the inside of drawing, the direction of a). 
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and the horizontal direction (the inside of drawing, the direction of b). 4 is the optical low pass filter 
rolling-mechanism section, and the optical low pass filter (rotation side optical low pass fiher) 5 is held 
pivotable in the range of a predetermined include angle centering on the optical axis in the one direction 
(the inside of drawing, the direction of c) at the center section. 6 is a fixed side optical low pass filter. 
The rotation side optical low pass filter 5 is being fixed to the location which removes a RF with the 
optical low pass filter slewing gear 4 at the time of a cine mode. In high resolution mode, the rotation 
side optical low pass filter 5 rotates in the location which does not remove a RF with the optical low 
pass filter slewing gear 4. 

[0029] 7 is a signal processor and changes the signal from CCD2 into a video signal. 8 is signal-control 
equipment and controls the flow of a video signal by image pick-up mode. 9 is the 1st detection 
equipment and detects about 4MHz high region cycle component with the video signal firom a signal 
processor 7. 10 is the 2nd detection equipment and detects about 7MHz high region cycle component of 
a high region from the 1st detection equipment 9 with the video signal from a signal processor 7. 11 is a 
lens control unit, controls the lens group 1 by the high region cycle component signal and the detection 
information on lens location detection equipment 12 which were outputted from the 1st detection 
equipment 9 or the 2nd detection equipment 10, and doubles a focus using them. The lens location 
detection equipment with which 12 detects zoom information and focal lens positional information, and 
1 3 are the motors for driving the lens group 1 . 

[0030] Next, actuation of the image pick-up equipment concerning the gestalt of this operation which 
becomes the above-mentioned configuration is explained using drawing 1 and drawing 2. 
[003 1] When doubling a focus by the cine mode, the optical low pass filter 4 is passed, the spatial- 
frequency component of the RF more than fixed is removed, and the spatial-fi-equency component of the 
image by which incidence was carried out from the lens group 1 in drawing 1 is inputted into CCD2. 
The image changed into the electrical signal by CDD2 is changed into a video signal in the signal- 
processing section 7. The changed this video signal is sent to the 1st detection equipment 9 by signal- 
control equipment 8 at the time of a cine mode, this - the video signal sent to the 1st detection 
equipment 9 is extracted with a band pass filter in the high frequency of an about 4MHz band, and is 
sent to the lens control unit 11. The high frequency component sent from the 1st detection equipment 9 
and the information on lens location detection equipment 12 are used for this lens control unit 1 1, it 
controls the lens group 1 by the motor 13, and doubles a focus. 

[0032] When doubling a focus in high resolution mode, in drawing 1, the optical low pass filter rolling 
mechanism 4 rotates the optical low pass filter 5 by the side of rotation 45 degrees centering on a 
photography optical axis, and prevents attenuation of the high-frequency component of spatial frequency 
by relation with the optical low pass filter 6 of a fixed side (JP,7-245762,A). Therefore, the spatial- 
frequency component of the optical image by which incidence was carried out from the lens group 1 is 
inputted into CCD2, without removing a high frequency component. By CDD2, the above-mentioned 
optical image changed into the electrical signal is processed by the video signal in the signal-processing 
section 7, and the this processed video signal is sent to the 2nd detection equipment 10 by signal-control 
equipment 8 at the time of high resolution mode. From the 1st detection equipment 9, the video signal 
sent to this 2nd detection equipment 10 is extracted with a band pass filter in the high frequency of the 
about 7MHz band of a high region, and is sent to the lens control unit 1 1 . From the RF sent from the 2nd 
detection equipment 10, and the information on lens location detection equipment 12, this lens control 
unit 1 1 controls the lens group 1 by the motor 13, and doubles a focus. And if a focus suits, parallel 
monotonous glass 3a of parallel monotonous glass equipment 3 will be driven, and pixel ****** will be 
started. 

[0033] Drawing 2 is a flow chart which shows a control procedure of operation until it starts high 
resolution photography with high resolution mode. In addition, the program for performing this flow 
chart is stored in storage means, such as ROM (read-only memory) which is not illustrated, and is 
performed with a microcomputer etc. 

[0034] It switches to high resolution mode by step S201. of drawing 2, and the function of the optical 
low pass filter 5 is canceled at step S202. Next, the 2nd detection equipment 10 is chosen at step S203, a 
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focus is doubled at step S204, and after driving parallel monotonous glass 3 a at step S205 and 

performing high resolution photography, this processing actuation is ended. 

[0035] 

[Effect of the Invention] Since it had the means for switching which cancels the function of said optical 
low pass filter before the actuation which doubles a focus with the detection equipment which can detect 
the frequency of a high region, and is switched to said detection equipment from the case where an 
optical low pass filter is effective according to the image pick-up equipment of this invention as 
explained in full detail above, the effectiveness that focal precision can be raised from usual using a RF 
is done so. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the image pick-up equipment 

concerning the gestalt of 1 operation of this invention. 

[Drawing 2] It is the flow chart which shows the control procedure of operation to the phase which starts 
the image pick-up of the high resolution in this image pick-up equipment. 

[Drawing 3] It is the block diagram showing the outline configuration of conventional image pick-up 
equipment. 

[Drawing 4] It is the ** type Fig. of optical-path ****** with the parallel monotonous glass in the image 
pick-up equipment of ****** . 

[Drawing 5] It is drawing showing the pixel array and the example of opening of an image sensor in the 
image pick-up equipment of ****** . 

[Drawing 6] It is drawing showing the outline configuration of the optical low pass filter rolling 
mechanism in the image pick-up equipment of ******. 

[Drawing 7 ] It is drawing showing the outline configuration of the optical low pass filter rolling 
mechanism in the image pick-up equipment of ****** . 

[Drawing 8] It is drawing showing the relation of the focusing point and RF in the image pick-up 
equipment of ****** . 

[Drawing 9] It is the flow chart which shows the control procedure of the phase of doubling the focus in 
the image pick-up equipment of ****** of operation. 

[Drawing 10] It is the flow chart which shows the control procedvire of operation to the phase which 
starts the image pick-up of the high resolution in the image pick-up equipment of ****** . 
[Description of Notations] 

1 Lens Group 

2 Image Sensor 

3 Parallel Monotonous Glass Equipment 

3 a Parallel monotonous glass 

4 Optical Low Pass Filter 

5 Optical Low Pass Filter Rotation Mechanical Component 

6 Optical Low Pass Filter of Fixed Side 

7 Signal Processor 

8 Signal-Control Circuit 

9 Detection Equipment 

10 RF Detection Equipment 

1 1 Lens Control Unit 

12 Lens Location Detection Equipment 

13 Motor 

301 Lens Group 

302 Image Sensor 
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303 Parallel Monotonous Glass Equipment 

304 Optical Low Pass Filter 

305 Optical Low Pass Filter Rotation Mechanical Component 

306 Optical Low Pass Filter of Fixed Side 

307 Signal Processor 

308 Detection Equipment 

309 Lens Control Unit 

310 Lens Location Detection Equipment 

311 Motor 

401 Parallel Monotonous Glass 

402 Incident Light 

403 Hikaru Idei 


[Translation done.] 
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x'mimm^->^xm.^mmizx mmmmm 
i>^it^^txmtiimm^mA-i^. mii^>xa.=. 
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[mm2 ] mm^mm&b ix. mmm 
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[0001] 

m^zmti. 

[0002] 

Lxnm-$ti-:>'Ohl. 

[0003] ^«4'TtlillA^3ga!iifi^Ft^'5T. 

[00 04] U^L. m±.(r)§'<(n\iT^-^y^ycr)mm. 


*5±aT-*D. nsixmcmmnizhMmmx. hdtv 
~mz[mm^^c^\^f-^t ^ y i:^^s'uii^tix\i\-^h 

±K CCD *i^hSt«ffi^:/iJ6t. 
[000 5] Lt-L. jffi?t=i-5T407JiiSSS«OCCD 
■fh LXm\,zXMth±^mmmM^^hZh i 
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mmLti^xt^\.m. ^^mmxmm^w^x^ 

%hiio{zmmthZt1fiX%^ Ht:*/! j( yi!m& 

^SIT'S>§„ |5Ill^^i3V^T. 30miyyXm\ 
*^4><7)3e^«^m*^fc Li:cOCCD302t^< . 302«± 

yxmw. 304{ilHliEHO3fe^WD-A°x7-f;U^« 305 

im^m<^^^n~n7.y ^ >v^m?:\si^t?}fzi^ 
(^m^mm^xh^. ^cr)^m^zimmm<7)m^m 
-A°X7 ^ /i'930A¥mii:^'t4zm^&(7)imx'm 

mm (Hff. c;^|6l) t«i*$tlTV^S„ 306{ill^ffl!l 

[0008] mm^mmmx. xij-^titzccmoz 
oaj^ifi^ (r•:^D/^i-f ) (c^^lta iri-uy) /d 

y^ yim^X3y-( y-^com^^r^^L. Ztl*^ 
'?>Vh'J.y2?Xi!PIfcJ;i5RGB ifi. W) c^)#fe^l 

>mm^'y^njtms^:m\\ m-^h^jy^^x^ 
iif R-Y, B-Y, w^^m^tmmmt tx v ^ 
I., ^^c. mm^nzmixit. m:n^(n7 
>'^-^^\m.w\its:hKxmm^t^'^-y]^fih . sos 
\iMyY^h^\z.mts:m^wmhm&m.x. 

ftfi-^*^'':.. jt^S^a-A°A7 A ;l/^304,306<?);^ -y h 
^^•iS^^1308*^ cO'ff Igt'P- yX|¥301 Lt Oja 0 

^^i^m*&^i^^^l.^>^ot'^)'5. «r^«308*-^>A 

^Wi\^XWrsLti:\^'^^-=iy (v-f ^onyta- 

^) t^ttj&ti.. z<7)-?^ayxi±. zm^m^iy 
^~>\^mmixmmm^mix. mmi^ 
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mmm!&^timi:^tlXCCm02l>ZX:}j^til . CCD302 
^?^t^^ri^)il«^^*^'^ia^g308{^j; ^9?^^$ 

ti, ft7)fi^i;i'yxfi;^?^aiS^i0ioffi$g*^<i>vy 
xmm^Miom. uyxi¥3oi^^-^3iiT-$ijffliL 

T . f^K&t 1. 1290 J: 0 ^j:^\mmTMA^:'^h^^ , 
[ 0 01 0 ] TOT«R;5r7;!.ilB303OlW^Ma 

[ 0 0 11 ] 04 (a) {i. W™*7XgB303cO¥ 

^T¥fi^*'9 x4oi*<7e«i±¥ffitM L T w ( n-¥m 
M ic&wLx\.^?>m:t:^.tm. m w ti. w¥ 

«c;<f9:^401*iH4 (a) 0««*>^>:ftJg^^fiL/S*t<S 
S:^EITS)§. EI4 (a) . (b) tcfcV^T. 401{i3Klil 
*|6l{cff;^d^*t I.TtT¥«;{r9X, 402»iTO¥«;y 

7X401fcAltt-SAIt3fc- 403{i:W¥«:^ 7X401 75^ 

[0012] -St¥ff¥«7:?5X401fci:|,3KS§<^-f 

[00 13] (1- (1/N) ■ (cosO/cos 

*' ) I ■ d ■ SINO) 

N : '^fiw-m:^'yxcommm 

cosO=cos<E>' 
SIN<1>=<1> 

5= (1-1/N) -d ■ a>l 
5= (1-1/N) -d- <E>2 
02=$H-(9 

«^^*^*,'9. 04 (a) <Dm.l,zX^W^^m:ff^X40 

ds=d2-ai 
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—liiziii^jio—ty ^ )V^-xmfiyTy-^y ^ )Vi> 

-wmmmm^^x^mzmi^ti. mijUi-^-f^y^' 
^y ^ ji^-mu^^'v-y-^y ^ ji'i'-Gimmmmpv 
x'^mzmmtix^^i. ^zx\ friBL^cWT«^' 
yxm^nmem^^t^t^^z. ^mm<^x-um 
t\ mm. i/2m*. (1/2) ■ phRz/ (1/ 

2) • pvl,z^xl i 0 tW¥«^7X40l£^Jf ^'i^d^ ISg 
-rti{4\ S5 (b) t^-r<l;dt7j<^:^[S](c4iH]. Sil:;^ 
mzm^^-? ^ u .y ^xT\ i6fg(?)®fiatfi8&#i. ; t 

[ 0 0 1 6 ] ±aL^ J: a a»mJKt- FTti. CC 
>rMI«{iaSKt±2m(c^rS. i'j-C, mmt. CCD 

302ff)-tyruyfffymizx'om.th "smmm 

mmty-fX" *^5g*L^r<>5rD. ^rt'ffiffl^fi 

[0017] ^«t*6(;:. i^MllJg^- l^lzmmitz 

[0018] 136SVia7tfcV^-r , 304{±IIIlKffl<7)3fc^ 
fi^J^-^^•X7 ^yl/i-. 305(±[IIlEii!|(7)^fc^S<)D-.'\°X7 
^;^^'304^[^]|Et§/ii^cr)I5I^^ifflgPT■■^)D. ^£04' 

^mzim^m(r>mmn-j'<x y ^ )v^3ow^m^ 
'^'t-izm^n&mm-vmmm (n*. c^rifii) iz^ 

TS)!., llHEffliJ<O5K^WP-A-;^7-f;l/^304i±. 

is^mmizMLxis 

5mcomz^j:^XUh, tti. ilSi!l03fe^Wn-yN- 

x7-f;i.^306{±. m^mM<7}mm mnmiij 

[0019] ll6SU^!17co*)c^,Tii. 7K¥^[a]figi>Sy' 

mm\^&^kuz. mmmm -y VT^ym&m^ 
mmm^tifzimxh'o . m6&x/m7(^xd^j:mm- 

3fe¥fi<)n-y 7 ;W 304(?)1StgSr ^ -s- y -t 1. 1 
ii. 3fc^Wo-yN°X7-f/L'^'304^*^. af^3ttfi^* 

ii;*iT-^2.;i:{i»]^>fT.-CV^i, (#M¥7-24 57 
6 2-^) , 
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mmttzm. msixy-^yrs904X'm^m3O&izi: 
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MM^m^mmth. tii. nmmm^maix^-^ 

mixmj^^-^h^fzm. ^mmwufmr-tt. 
[0022] uioji. mmmmmizmhmm 
^- )^x'mi:m 0 tx-mmmm^^-ty a- 

i-Y~hX'h^. [smtcfctiT, X-r-yTS1001T-»ft? 
K tutj nmi. Xr-yrs imX'MJii-^h 
7>7-■yrS1003-(:■■3K^S^a-y^°X7 ;l/:?304<?5li 
mi:^^ y^)V L , 'y T S 1004-C-TOTt?;* 7 ;^40 

^^^T-r^o frfe;^r>yrsioo2Kfcv>Tm^^-^*)-<i- 

LX. TO¥«;*'5X401T'Ca)302cOB*twStLTlH« 
I.. 

[0023] 

[0024] ifwmi}MLfzm^(r)micr)^^^^m 
^.^mm-f ifzMz^j:-$tifzhcox\ ^mi'jttit 
;^{±, mmjs.=t~vx'm¥Lx\^h^izi5^^xi> 
mts: mmmm^r^i-^mmm^mti -r t x 

[0025] 

mm.^Wi%-thfz>sb(7^m'k'\ m^^^\*m-hfz^ 
\z. i^%m<mmmmnmkmw,i. y^^-tixu 

m^m: V y Xo. - -y h t . ml 5V - -y h A- 


hfifz%%m^\zn L X ^mm^mE & ff \ m&m 

mmm- y t . mmie^msifr^mmt^^xm 
mmm^im LK-^^ti^mm^s&ti z t x%m 
wffi^mt-^ h^mmmik^- Yh^m^uk^Wi 

m%m^ ^zm l x^^mm^ i * tSM l t sif isija 

"t-Yi mmm^t- K h xmm:m'iu-nxmm^ 
^mzxy)mmmi.mm:^it^^. Mttiesm 

[0026] ±iaBfi<)^a^-ri.tA^>t. *^hb 
^i»j^iB2ia«(?)atawi. mm\tm<r>m&mz 
a^^x. mm^m^^WctLx. ^^m^^m^yx 
^%m^^m±.xmtm.mm'^a)mm.-nnzmim^k 
T•■|Blte"IlgJ.ot^ne»m*^^07l<T^rI^^^^¥^T^j:!^^^±■c- 
mmmizm^L. mi2m«^07Mixsi:B*f 

^bx\ mtmmm'f^zm^ixhmti^-ac^'thz. 

bm^htii,ff)Xhh. 

[0027] Ht, ±Mmmmm-htzt>\,z. *^Hfl 

fc^ts^^itfc^ 1 (r>7Y.m.m^WLt%%t^^'b{z 

xy^jv^mx.. frfei^2co7j<^a@jf«*iiHE-f-s 
ZtX':^y Y^yw&im.-^^h^hmwi^thh 
<r)Xhh. 

[0028] 

i^ii>'ii2ta'^#i^HB-ri.. urn. *^BBco-^is 

mm\zmmm^- H«tgfc swrnst- Fistit & 
fl-r-&aigBomB&ffii3S.2:^i^-t7"a -y^mxhi.. n 
Htfc V . mmm- h <7)Mm& ccd ( mmT ) 
2{zm<tzify<^uyxm. 2immm^^m%m^iz^ 

mt6fzib(0CC[)^ 3{iW¥^^7X^MT'\ 
tg^¥OT«757X3aSr^r LT U § „ 4(±3te^^&^0-A- 

mi^'\L4zm&immx'-i3\^ (h*. c^isi) 

xyA)v^ xhh. mm^- Y^\izmmmmu~n 
xy <iv^3,immu~nxy ^)V9mmm\,zi. d 
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^zii^^xuyxmii}^^x^^htzmmmmmcm 

mmm^mm»m.mm^^tLxcmi,zxfi $ tt 
zmx-%'m^i.z^m^fitzmmi. ^^mm 
xm.m^i<z^^Ki. pAm.-^ixf:.mm^\i. m 
mmmmuziimm't-Ymi, m<nwmw)\,z 
'At.ixh, m.\<^^&m.%zm^tifzmm\i. m 

4^fl^z^c7)ftig»S: A'y y^^x y ^ /i^i^TmHi^iiX v 

yx^mmw^z^iofih. ^(nvyxvmmxwi. 
w.\<7)mii^mt-t^ykt^Kx % fz^mmt uyxu 
mmiiimmi2comtmmix. ]^yxmit:^-n 

SX-^miXMA^-^h^:^, 
[0032] mm.'t- VX-MAtr-^iytt^it. 

muziii^x^ffn3-n:i.y ^ /vrntmrnAii. hhe 
x-mmmmmmmmm^tt 

245762^) o X^X. UyXMlX^Xmiifz 

ccD2{=A*^^ii. o m2x-m%im{z^m^titz±myt 
mmi. m^mmmx-mmimizm^^fi. mm-$ 
timmma. «Mfia^ - k sttfe t ^x mmmm 
mmizxKim2cowAmumzm^ti6. z(7)m2com 
'mmmzm^tifzmimmii. mi(^mmw9x 
mcr)mn\t.^<^nmw.i:^<y f^n°x7 ^ /u^T-ft# 
fix \y yx%mmm.n iz)^htih. zoiv yxmmmm. 
11(1, w,2cr)W^mm.m-mi^tix^t>mm&bvy 
xmm,mmi2(D'mmtt-h. vyxm^^t—^n 
xmmLX'Mi.^^^i,, ^lx. m,^,ii^dt. to 

[0033] Ei2(i, mmm^t- Yxmmi^sm 


mn^-ti tx'cr>mf^mmm.^^^-ty^-i-^- hx- 

iE^^mzmfi^ii. ^nn^^f^-^^ci 0* 
[0034] m2cr>Xf-'yrS20\Tmmm^'t~ FtflJ 

tg^^-^-y-fe/i'-ri.. mz. XTyrs203x-m2com^ 

mmiO^miKL. XT-yTS204T-*jS^-^fc-ii:. 

'yrs205x^n'?myx3amnix»mmm¥ 

[0035] 

miizm^mwi'a-j-^xy ^ ;l/^«oiitg^=3f 

L xmtmmmm^zmmi mmmt ?:mi^i- 
[112] ii!««^atfctti.i«»«sc7)tftm^mi&ts 

sit ^ t-toKif^SfJfP^Ji^^-r 7 o-f-v- h t-* I. . 

[US] m-mm-^wm^mm^kf^u -y ^ at- 
[05] wmo^w^tmazm'^hwmffmmms 

[06] |BII¥*<7)WailEtci3{t-S3l£^Wn-A->^7'f 
[08] |i|1^c7)S«ggti5}tl.-^^,i:ftliIiStcO 

mim^^-rmxh^. 

[010] wimm^m^zmtmmm&c^mm^: 
rmtmrnx-mmmm^^i-yti-^^- h 

xhh, 

1 vyxm 

2 

3a TO¥S;5r5X 

4 3K^Ei<jp->'N°;2L7-f;u^ 

6 H^iJ^O^^Wn-A-x 7 ^ )V9 

7 fi^3!ra^a 
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